1. Comparison of calculated and experimentally determined geometrical and spectroscopic parameters Table S1 . Comparison of computed and experimental TM-C distances as well as symmetric (ν 1 ) and antisymmetric (ν 2 ) C-O stretching vibrations. The experimental values are in parentheses. The distances and frequencies are in the unit of Å and cm -1 , respectively. 3. Dispersion from strong pairs, weak pairs and perturbative triples correlation energy. 4. Binding energy, enthalpy, and Gibbs free energy. 
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